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(54) AUGNER AND COOLING METHOD OF SUBSTRATE CHUCK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high accuracy high 
throughput aligner by suppressing slip of a substrate with 
respect to a chuck, and a cooling method of the chuck in the 
aligner. 

SOLUTION: When the temperature of a wafer chuck 14 
increases and the temperature difference between the wafer 
chuck 14 and a wafer 13 becomes unallowable, the wafer 
chuck 14 is replaced from a wafer inching stage 15 to a 
chuck supporting base 20 by means of a chuck replacing 
hand. Temperature of the wafer chuck 14 is regulated by the 
chuck supporting base 20 and returned back to a reference 
temperature. A temperature regulating means is brought into 
contact with a plate, i.e., the chuck supporting base 20, 
subjected to temperature regulation by cooling water or a 
Peltier element through electrostatic at chuck. 
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MES«£KS@5rr*si£?--vy?£?ta<i*. me 

BSla, MEB#&B(i, ME^r-^c«B«nT^ 

ftw^stg^ v ^fciagpss-r sfiii^fSfc*^* 

ilfcfcftBfcf *Btt£B. 

bi#b 2] .jmeiM^RK: J: 5 jaaHflisnftiWH 

Sffi^+y^ MEXx-^fcBBSftfcMEStS^ 10 
91 1 KEBOBJfcBB. 

ft* c i£1tm£:1-*Ii*9 l tfcte 2 £EK<DBft£ 

So 

[B#B4j MEBftBBti, ME7.X-: 5>*a»B 
tOEBB^Btt* BftfflXr-iW©te©MEX 
■f-^KKBStifcMESffi^-f -y ^fc&BBBJ-r* & 
OTSSi: fcfcmSfc-f *lB#3i 1 ~ 3 (D^-ftlfr 1 m 

kebob^bb. ™ 

[B*B5] MEBft«B«, aftlMIStifclWBa 

*c £*&®.£t%Wm l ~4©^W 1 BfcEB 
©BftSSo 

Cffl3fc£ 6 ] !»3<iS l - 5 Off ttfr 1 Jg£EB©B 
ftgsBKfc^T, f-fX^Wt, 

>fa-?i:^6t«U BJtt^BO^ItBS^y 

h7-^^LTT-^iaif *Cfc*Rl 
Bfc LftSS^Bo so 
[»3»S7 3 BE*v F7-^IV7h7x7li, M 
KB^BtfKBSnfclBOfl-Bavh^-frfcBB 

SftttEBftttBO^V^S L < Bi-Wiit *« 
ff-^"<-X(:7i'-t:At5fcJ!)©a-f-i'y?7x 

-X*MEr-f^ru-f±Kai«U ME*ttP*vh7 

fc1-*»*B 6 tcEBOBftBB. 

Rg«£ffiBi*ftT**-r-^£B*.fcSBKfcttSR 

MESBttMES«*+y**aBB*, MESS?-* 
•v * O— 3ttBE«fi*B*f * Xf-^tli? n, 

BE»aw»tt, MET-r-^B^nT^ft^fficoa 

fol-vyt £iggf||S5f * BHI8*** * c t «r»B 

[W^59] MEBBXSKiiOiSftlSliJ^nfcME 
B«f-+ y * fc, MEXr-: ?fc«B*ttfctM3«Ef- 
*vtt*$&*ZZ.M*%'fZ>z fc*1*Bfc"5"*B* 
H8KfEB©ftaWi£e 

[B$« 1 0 ] BEStR* + -v f lis BJIMB»*mfr so 



6 ft * c t zft® 1 1 zm&m 8 £ tea 9 1 mmmn> 

[W#*ll] WEBBttBJfcBBTfct), RB3fe» 
B«2oJJLhOMEXr-v ? **L N B*fc?Tfcft^M 
I2Xx— >"±OMES^-v y *%BBBB-r*lS*. 
#f*ci:*»Bt"r4B««8~i oo^fWia 

tEBwrattrffi. 

[f|3fc« i 2 ] MEi&BXgfc: <fc OiggiSHSSftfcM 
ESS?-* y * SBE^-f-f KflMW*cfc«Wii: 

•*sb*B8~i i ov-r n*M wcsBoJta^iSo 

Qft$B 13] B$B l ~ 7 ©^rtifr 1 BfcEB© 
BJttBBS^tr^B^a-t^ffloBJfiBBS^Wfl® 
itIiftc|gg-r*X8i:, &Sift»fi8*ffl^T«»0 

f * c *WB t * ¥»fcr > W 7>©ji7? So 
[BSRB14] ME«ie»BS*D-a*xU7*v 
h7-^TgiB!-r*Xgi:> MEo-*;I/xU7*-y h 

7 - * i: ME^ttSJjtXif tt©*W v }~7 — ££© 
MT\ MEK3i&Bl¥©4>ft< l & tia-f *1il8£ 
r-^ji<tf*XSi:**e.tc*f*B**i 3tEB 

[B$B 1 5 ] MEBJfcBB©* L < tta— «f 
jB^Mt-rar-^^-XteME^S^v h7-**rtL 
T 7 * -b 7. LT r- * lie <t o T ttEHBBBOfift 
fllff*ff«* 6L<ttttE^f*»BX»£tt»J«0¥» 
(ttBtE»i:<DHTME$ttP*y K7-^^LTr- 

cb*b 1 6 ] wnm i ~ 7 ©v^-rn^ i jskek© 

BB»*B«-rsa-*;l/xy7*v Ra 
-**x'J7*y h7-**»6X«^O^B*y b7- 
^K7f ■b^Btr«y-hfx'i'*BU MES5S 
=£SB¥©'>ft < t fe l isizmtzm a*x-*3iBf* 
c i: * RTffifc Lfc <: t ^r^® r * ^Wf*MitXiio 
[B*B 1 7 ] ^ttS&XJfKKBZnfcffl* 1 ! 1 
~7 ©v>1*n^ l BfcEB©BJte£B©ffira£i£T*:? 
T, MEBitttfiO^V^L<H:3.-»f^ 
JfilB©^»*v h7-^tBBSnftB^r-*^- 
X^a«f*Xgi:, ttE¥»#B31X«rtfr6ttEn 
h7-^^LTMEffi^T-^^-X^©7^ 
-t7.£?FBJT*Xfifc, MEB^-^^-XtBB? 
n*flWMIM*BE«.»*y h7-^^LT*#{tS 
iilllKMt *X31i:£*1-*i:i: *»B *R 

^a©«^73ffi= 

[0 0 0 1] 

CBWOB-r*a«»IF3 *»Wtt, fXAXf-v/'f 



(3) 



[0 0 0 2] 

BteWLT^x^WOBttOOTftfctt. KTOi^ 

[0 0 0 3] 77* 9 0 l (DiSLWits 10 
0 3teSfc9f*tf 6ftfc5 9^9 0 4 Offig^T^ttSS 
gp»9 0 5fctt0f*tt6ftfcl^1fT8W9 0 6TW-SI 
-f3 0 <)xa9 0 2£>ffi§te, >)x;«7f-^9 0 
7MDW^n/c^7-9 0 8 0(uB*T»ltHSffl 
»9 0 9»;:aDfir»6nftU-if = F»H'9 l 0TIH9J 

v;9 0 7WLTWLTMo £XM9 0 2te, »> 
0 7lO<)X/^7 * 9 1 l£(ft 

So 

[0 0 0 4] -)xa9 0 2tciis VX* 9 0 1 ^ILT 
VX* 9 0 1 «lR*»^A^itt*W 
So COB3Wtt**x/N9 0 Z^RiR-fSCfcTRft-r 
SiUi> SMOSieii: J: o T »>x + y * 9 l lfc 
fcfofoD, £x/n9 0 2^x/v^*y£9 1 1 OiBfi 
±#^ft&o C0ffl*±»fc:J:oT, !>XA9 0 2W 

>>*9i loaa^o. i [ic] ±»u £x/v^*y 

* 9 1 1 ©»H^ S i C ?S^)i^> 3 0 0 [mm] CO so 
ft7^9 0 [nm] ffiBtfl'ftTLSSClfcl;: 

T\ »BS*F 1 0-0 9 2 7 3 8^fcS**tlT^*J:3 
tc % ^7x;n9 0 2 J f>»>x;\f-*y * 9 1 1 ^^1"^^ 

[0 0 0 5] ffi*WOfBO»»*tti: LT, iSfiOfiSW 

^xJR^fcE^fcftffl^Sfc^t'H'eSSo El Otc 
ftl^T, H9kPI— ©fW*** 0 9 fcl^SlOflWtB** 40 

[0 0 0 6] mi OfcaWiSfc* SS-tv^g l 5fr 
9 1 6©B*ffioB«B**B***5fc'^w L x*3 t 

9 l 6fc8ft-r««[«r^;l/f-x*?iWI(»9 l 8SEJ:9 
RlSfcLTt^o lOI^^ ^l/^-x^? 9 1 6 
Its *0«BB0B#S*5I*i:1"**?"r**fc* 

lft«^tt^SP^Dyd7 9 1 7TBffiOjSfi«:{SoTl> 

So ' 50 
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[0 0 0 7] £tc%mmtf'bZ^Wi£rfofo, m \ ofca* 
fEff 9 i 9rtK:«[**!* , ri:i^»9*aoffl»c, SI 

K<)XA9 0 2WxAft7*9 1 lfc?fc*ftf#£ 
[0 0 0 8] 

*oftar, *oE«^»»**«rr*^^a:WToiaii 

■ EBfc* (J***) fcifrf cfc££Sffift 
[0 0 0 9] ±ELfc£MBfc£D* ftSWftOfiliEa 
[0 0 10] >)XAft ^ *©?p9*?Ttoftv^i:^ tuJzE 

sifttt, gMo^ew^ctoT^x/N^-v^^tcfee^ 

5 0 ioTB3tt*Bta*3 5fc£x^ + yir0BBtf 
fc«te±JM-*. $x/\tt»L<«**«iSfc 
ft, tta^OSfttfaRttfttf, «ff-SOB*TBiM* 
ft, ^XA^t'^lcll^Wo !)xAi:ft^*0 

B*B*tt*<ft**3fcft*fc* 

T\ C0B§afcJ:oTflEi:*l»l6*fc*«*xyN0# 

tf*»**Cfc*<T#ft<ft*. ioT, ^XAtf^x 
;v^* y * tKB*h* fcHB*£*x/\tfBB*tt 

[0 0 1 l] «6tett, B/J«BB«T(S¥"P*S«/h 

y^i^ (&S3 6 5 [nm] ), Kr Fx+i/7L/- 
if (KS2 4 8 [nm] K A r Fx*5/^U-1f (ft 

51 9 3 [nm] ) fcJ8^6h*Bfl3fc©ftattB< ft 
oTffco . 

[0 0 12] LfrU *»ft*?tttfllfc«MiftLT* 

lT'0. 1 [|im] *TS4ckdft»«t«fflft@»^ 

Bft^Bt'BSl 0-1 5 [nm] gB<DS«B*tifc 
(EUVft) *ffl^ft«kl^JftBB«BB (EUVSftg 
S) *B?fl**ffl^fcB3fc«B (EBBJlSttB) 



[0 0 13] EUV&ftSS^EBg£ftSSte> Hftft 
teH£k&ft e lOc):^^ *ffl*Ttt, ft^faftoift 

f - * ^ * sam-r % k ^ + >y * oaa^svMte * * 

Sk^dMBfcSSLfc. 

[0 0 14] *m ±Eft*fiaBO«t-SBBBfc 
BftTftSftfcfcOTfctK 
ft»9*flJx.x lS?aifi*^»^;l/-yy hOB)t««^ 
»J:tfKBJteKfik:fe^*a«f-w*©»^ffi*a 

&i-ftck£i$gikirft 0 

[0 0 15] 

[BBtiBafftftfto^a] ±eBB*B» , r*fc» 
-rftBJtafifcfc^T, mmm^mm^-r^mm^ 20 

fcBftl-ftX-r— S/fcBBStU MEBJtSBttx SuIB 

[0 0 16] ^fg^&^Ttes MEifiB^Sfc-fcDiS 
*B»«ftfcWBBttf-+y*k* lu!EXx-^c«M 
« ftfc WESfi^ * * 4: * #9**1* ft k cfc 

V\ *fc, l9EStS^+^^tt, S i C^S i Nm<Di& 

[0 0 17] ITOEBftSBti* WEBJKKBtt, TOEX 30 
f-^tMW*, IMEHB¥Btt. BJfcffi*r-^U 
^OttOttEXr— yfcBB«hfcttEBSf-+ v** 
SfiWffiTftfcOTfcftcktfffSU^o WE 

s?fts§te, fi*nas*nfcWEBS?-v^**WE7; 

fte 

[0 0 18] ±EBB*B»-r*ft«>^, *J&U3(DS« 
WES«f-+y ttEMR****©-^ 

ttttrESfiSB^-rs^^-^BBsn. tnassw 

ffifri, HuE^T"-^^B*>nTi^&u>fa©Sfif-^ *y * 

[0 0 19] *SWtcfev^Tti, ttEBBISfcJJDB 

SftfctOEBffif-* y * k sxg*wr ft k ck 
v\ Sfe, MEg«*-+y*tt, S i C-^S i N^of* 
BWfflfr&ftft c ktf# * 

[0 0 2 0] ttlE»»*i6 - Ptt, NESBtiBftSB? so 



ftgB 2003-68600 



fcD, RB^Btt2 0tt±OttE^r-y**U B 
Jt^trfcav^frtEXT-^^WESfi^^ *y ^*iSS 
■BSf *lB*#1"*iik3!A»SLV^ S&fc, WEiS 

wxg k i o ig&niis * n fc wiesis^ + v ^ ^tuiax 

r- ft c k^RTBTfefto 
[0 0 2 1 ] 

fto 

<BJtt»BOHfil«l> 

[HfiSW 1 ]H l «\ *»B80-HBStW^*^ftB)t« 
BOBBBTSft. ^x^i His ^SO^T^-^ 
K****. vx^l l±*ctt, ±ftkLTHB©¥» 

Jg^KSftTV>fto "7^1 ltts XY^c^ifj^fc 
7Xnf^>'l 2±fc«fiaftTVfto BEHJt^O 

X* 1 l£&g]£tffto 

[0022] 1 1 ©T#fctt, 2o^uyX 
*ii;{lrRjS2 4, 2 5Wtftt»6ftT^ft 0 *UT, 
7X^1 io$>ftit77^-;UK^m ; ?S«?r¥?7e-A 
ftLfcBffilf— Atf£T&tu ^7^1 
*aatftB : FB2 3t^ 2O0S»UVXtcj:-3TJ8 
/J^ftftkkfe^, #byXte^0 : {ifRi§5 2 4, 2 5fc 
J;5B[Rl«ftT^x/M 3±©mSOfflB^ieBSft 
fto *x/\l 3±fctt, BSftby*htfB**ftT* 
0> l^XHc*?£-AQK-Xtf4*£ft> 
l lio/^-v^B/jNShT^x/M 3±tiie¥^ft 
ft 0 llT\ Bl*fc*^T, 1?H2 3, ai/>Xfe 
«fctfffiftS2 4, 2 5 05VffcB]W\ B^BOfRlt, & 
Ui/X* JtfB3fe» 2 4,2 5 ©BttRjflStfGlfc^ft* 

[0 0 2 3] ^13 8, ^XAft7i7 (UBf-V 
>y^>) 1 4±*cB«B3t«ftTV^« Q Hm^-v^y^ 1 4 
tt, XY^fcSBpISBa^x^ttB^T-yi 5±t 
RS^ftTi^fto ifg^X^Xx-i/l 2^xaXt 
-^1 5k^, Si/Hcieo^tc^^-rftCk^J: 
0, ^yr^*-yrtT^REJ»JSftfc*^7-r-;bH 
J&W^BJt-rftckA^tfto MXt-^i 2, 
1 5 ^ftS^SPWl 7, 1 9fc*ft*tUR0W 
»5ftftU— *f=F«MH" 1 6, 1 8*ffl^fcjE»&ffiBB 
gS/^xAA^StBSftTfeD, *Xf-^ttBttiE»K: 
3>hu-;l/*ftfto IEBa^f—^(ftBkJte*3R03 
>fa-;wa^ •>i;M3±Wj'l 1±W7 
7-r-;l/FO»/J^B« < iE»fcB*#to*ft, 1 
iOfy^^-yifttf'JxAi 3±tcg¥^ftfto 

[0 0 2 4] 'JXAtlXf-^l 5tt, ^B^OfiB 
X-f-^c^it^ftTV^fto ^fc gBftti, 5fe3zEOJ: 
9tcK^^>/M Ofc«tOJlfflTfc». ^x;^t7 
* 1 4*itf«)XA«|7f-yi 5tt, iHS^WI-ft 
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[0 0 2 5] 0 2tt, mi OlB7f—>3 VOf-iry 

r-i/am £¥fi£2 3 t°c] o?w**arrc 

[0 0 2 6] HI fcitfB^fcft^T, £x/M 3A^ 
*y{7 1 4£*JLTi# Sftfrfttf* *x/M3t***y io 
4M 4fc»Jll*ftT^T\ 4QJMRKHS* 

[0 0 2 7] ^xaavF2 1 tioT HSIO-^xa 

1 3(ffllXf-v/3yl0^x;^7^ 1 4CM 

»f^ni.o lftl^XAl3MXAf-V7 

£ 1 4J±f-+y*S!ft'^>K2 6tioTB^f-> 
BftXr-fa yfcaBofc^x/^y* 1 4 tt, SIS 

in l fc*x/w 3 0«Hffl«*b**fr-3fcafc:«)16 

i3S*nfcf-+y* 1 4J4a«»j»*nfef-+y^$»fe 

2 0±£»tlf«tU 8»t±^m^ir^l 

4*^s*afitigfiSfj»sn, sfoxM^>F2 1^ 
[0028] lfti^xAi 3kmym7?ztfflf% 

K.s 1 ftgO^x/Nl 3tt, ^H^OIaIiR^>FtcJ:-3 
T0Kn^o Sfc ^XAfi-^l 4»f-W^S 
gj/ \> F K «fc o T?MD§X f- > 3 ><0^ xa»7 f - 

ft2ftl<D»)XA 1 St^XAffy^ 1 4te> BftX 

[0 0 2 9] dO^dtc, BJfcJfctRiRLfc^XM?-* 
7jc) 2 6«t±0»pa*K:»ll*ti*©^ H^Stc 

■ i staso^xAffy^i 4«, ra-asotoi;: 

[003 0] 2 ] ±IS L 1t*fflR 1 ?W\ BK 

1 [eJStiSISXx-v'a VtB^tT.-f-v'a y<D$x/% 



av^»& j f>^-wd'*«6t«iii9iff»* , 2 3 ra t 

3X10 - 6 (3E-6) WT©ffi**3MHl-e?f? fctt 
Wiltf 2 5tStB3t*<»*>o/fc«pjST3aft-r4 

[0031] ztc^mm i -pa:, «2pja«2 3 ra <o 

[0 0 3 2] «6KHaW|Ttt, £x/s£fiB*T- 
**SSfiRlT-tt, iB.®XJ—->aytnytZ.T—'S3>® 

[0 0 3 3] BWffll3] *«tWtt» 

fflv^X-r-: £?*0*«B%ttB*KH-f'«fl'?fc«. 
E3K*VT\ El 1 fcH-Oft 0 1 fcl3$©#tj£ 

[0034] 'Ji7t-Jtt, Bttfax? hfcfiffla. 

BS^xyMi, YBKWLTBB 
iWtSfcB!B:*J:5KB!BBBlTEB*hft«5 3 2. 
3 4^F*->5>S5o li?a-7Ki, «^St-T3^;l/ 
3 3. 3 5l£fre.fcS. «±©3^;l/3 3. 3 5£i?iift 
3mSiti:HJ£3 2, 3 4©SaS^£0ffiSf^fflt«fcoT4 

Bffiax-y htfnltt^fcLTBBU ffl®l7,x-v ; 3 1 

KJ:oT, 7.-r-> ? l 5%Y|ft^lRl'v^l!)S-l*-«>o fiib 
X-f-^3 MCEI^nf^XAffilXf-^'l 5 
tts Z^riRjtPHtt<0igW^3 6T3t^*tl, Ztt^lRj 

0^OX, YOmi) , Jx7 : e-^^<J:oT, ffl»7,r- 
i?(c3trsX43j:t;Y^'\0«/hftfflBi*«>^4Sn 
5 = 

[0 0 3 5] *SSfJ 1 s 2 T'«x+ -V * *5S» Lfctf, 
->**^U -^OXr— >'T*B»U ffiOT-r— >"T-« 

So BJt^r-^3 y<DXT—. '/ir&mvk 



9 
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WILTfcW-tf, SftXr-fa VT«©77-<^ v h K: 
*l T 5 Pf M £5£*§T' * 5 . fcLhBJE L fc&Uffcfll C 58 L 
T, 20©?--v y*£££-f *>0Jfc*U ®WLtzt>\ 

[0 0 3 6] 4 ] #Hfil§0!lT«, X;l/-7^ h 

E Lfc&HSI®!©.}: 5 K^XAf * <y ^©jgg^tSIP U 
Sifter-: l/a y\fcf"V«y*£fll2!U 7x/n 

^•v -yd* £3. 
[0 0 3 7] J^BW!L;fc£T©*«0flfcHLT, 
xf->3yi'©ft -y *oiaa»J»tt»»SK:IB6 

[0 0 3 8] <^tt±BS';*?-2»©SGKW>ate, ± 
HBWLft«)l^*«ffl^fe i HWWO^WX (I 
C^LS HS©***^??, ftS'**^, CCD, U 
IISi'N'y h\ 7^D?-»|) ©£S->7.rA©fi?!l 

ttBCh^Uttfc^fcH^VT+V*, gt<l±V7 

[0 0 3 9] H4(*, ^*5/^ri»***ftS* , 6«J0 
fflLTSilLfcfeOT-SSo 0*, 1 0 1 fo^mWT^ 

BuXgffl«§§ (iSttUB, US>xb«kS«B. x-y^y 

7&&m<oo v^77^is, &iag«B, $§i&B, 
^ptiftSB^) ^aiefflaH aaa-rgs, &g&B 

«). *«£LTV3. **3r 1 0 1 rtfctt, K3g^B© 

8, w&vmfWr^y^*-* i i o, <me>£*gA, 

-7 (LAN) 10 9*fllit*. *XHi>'XfAl 
0 8 «, L A N 1 0 9 *&t&ffi<Dft®* V h V-?T'& 
%<<yZ-*v M 0 5 KffiHtZKVXDf- *-9x-< 

[0 0 4 0] 1 0 2~ 1 0 4 tt, Kjft«B©Xl.- 

1ffcLT©W*K3fi*-* (fl#f/W7^-« 
©KilXlfT'J&S. B!iil« 1 0 2- l 0 4 tes Svnc 
M&S*-a£R-fSXl§T*2&oTfe.fc^U H-©* 

©lig^) T'^TtJ:^ £X« 1 0 2-1 0 4rt£ 
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